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(54) Guide wire unit with internal guide wire of shape memory alloy 



(57) A Glylct unit (40), which can bo inserted into a 
hollow flexible component, such as an electrode cable, 
to sliifcn the component and bend a distal end section 
thereof Tho slylcl unit (40) is a double stylet combina- 
tion comprising h flexible tubular stylet shell (42) and an 
internal stylni wire <44). displaceably arranged inside 
the shcirs channel, with a pre-benl distal end section 



(46). This end section can be set at a retracted internal 
position inside tlie stylet shell or at an exposed position 
outside the shell (42). The internal stylet's (44) pre-bent 
distal end section (46) is made of a shape memory alloy 
or metal and has a radius of curvature (p(1 )) which var- 
ies longitudinally (1 ) in the section. The end section (46) 
can be devised in the shape of e.g. a spiral, and the 
shape memory alloy can be e.g. a nickel -titanium alloy. 
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Description 

Field of the invention 

The present invention relates to a stylet unit which 
can be inserted into a flexible component, such a hollow 
electrode cable, catheter or some other tubular instru- 
ment, with a narrow, longitudinal, internal channel to 
stiffen the flexible component and bend a distal end sec- 
tion of the component. The stylet unit constitutes a dou- 
ble stylet combination comprising a flexible, tubular 
stylet shell and an Internal stylet wire, displaceably ar- 
ranged inside the shell's channel, with a pre-bent distal 
end section which can be set to a retracted position in- 
side the shell or to an exposed, external position outside 
the shell. 

A channeled component of the aforementioned kind 
could e.g. be a tubular conductor used for stimulation in 

the human body Such a channeled component could 
be devised to serve either as an implant or for removal 
from the body after a medical treatment has been per- 
formed. 

The prior art 

A stylet unit of the present kind is especially suitable 
for stiffening and guiding a hollow electrode cable for a 
heart stimulator during the electrode cable's advance- 
ment into a human heart and for anchoring a contact 
electrode (electrode head) on the distal end of the cable 
in a cavity of the heart The introduction of such an elec- 
trode cable into the heart is usually through a suitable 
vein, and the contact electrode can be anchored either 
in the right ventricle or atrium. The temporarily intro- 
duced stylet unit inside the hollow electrode cable ex- 
tends through the cable's central channel from the ca- 
ble's proximal end (which is subsequently connected to 
the heart stimulator) to its distal end on which the contact 
electrode is located. 

A stylet unit is especially suitable for anchoring a 
contact electrode in the heart's atrium, so a suitable J 
shape can be imparted to the distal end section of the 
electrode cable, thereby facilitating introduction of the 
end section into the atrial auricle and anchoring ot the 
contact electrode in the trabeculae of the atrial auricle. 
After the contact electrode has been anchored at the 
desired site in the heart, the stylet unit is completely re- 
moved from the electrode cable which is then connected 
to the heart stimulator (e.g. a pacemaker) which is sur- 
gically implanted subcutaneously into the body, e.g. un- 
der the left pectoral muscle. 

US A 5 170 787 describes and shows (see FIG. 2 
- in the- document) a double stylet unit (referred to as a 
"double stylet wire"), i.e. a double stylet combination 
consisting of a flexible, tubular stylet shell containing a 
moveable, internal stylet wire in the shell's central chan- 
nel. At the proximal end of this known stylet unit, there 
is a maneuvering handle with which the shell and the 



internal stylet can be moved in relation to each other for 
retracting the stylet wire's pre-curved distal end section 
into the surrounding shell's distal end section or for de- 
ploying the pre-curved distal end section of the stylet 

5 outside the opening of the shell's end section into the 
central channel of the distal end section of the surround- 
ing electrode cable in order to give the distal end section 
the desired curved shape. 

US A 4 1 36 703 shows another example of a stylet 

10 unit, devised as a double stylet combination, for an elec- 
trode cable. The stylet unit contains a pre-bent internal 
stylet wire in its distal end section. The stylet unit is in- 
serted into a hollow, rather "limp" electrode cable in or- 
der to produce the required stiffening of the cable during 

15 the cable's introduction into the human body and, at the 
end of this introduction, achieve bending of the cable's 
distal end section equipped with a contact electrode. 
This cable bending is achieved when the stylet unit's in- 
ternal stylet's pre-bent end section is switched from an 

20 inactive retracted position inside the shell to an exposed 
active position outside the opening of the shell. When 
the stylet's pre-bent end section inside the surrounding 
cable is exposed, the electrode cable is bent or curved 
to assume a desired J shape. 

25 However, the typos of prior art stylet units described 
in both the aforementioned US documents are incapa- 
ble of insuring that the stylet unit - and accordingly its 
surrounding electrode cable - attains a desired, largely 
straight conformation when the internal stylet's pre-bent 

30 distal end section is retracted into its inactive, "parked" 
position inside the shell's corresponding distal end sec- 
tion 

US A 5 1 90 546 further describes medical applica- 
tions (procedures and devices) involving the use of com- 

3S ponent means made of shape memory alloys or memory 
metals. The use of means made of voltage-induced 
martensite alloy, causing the thermal sensitivity of the 
said device to decline, thereby facilitating their introduc- 
tion into or removal from the body of a human being or 

40 a mammal, is new and distinctive in these applications. 
The procedures and devices set forth in the patent 
claims in the last patent document consistently involve 
attachment to or anchoring in bone in a body The se- 
lected technic aims at preventing the memory metal 

45 from undergoing an undesirable martensitic phase shift 
because the memory metal's critical temperature is in 
about the same temperature range as bone/bony tissue 
in a living body. 

so Summary of the invention 

A primary object of the present invention is to 
achieve a new lypeof stylet unit with which it is possible 
to attain a much straighter, i.e. with less lateral bending, 
55 and much better shape for the distal end section of the 
stylet shell in a stylet unit devised as a double stylet com- 
bination when all of the pre-bent distal end section of 
the moveable internal stylet wire has been retracted in- 
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side Ihe shell's channel and surrounded by the stylet 
shell's enclosing distal end section 

When the stylet wire's pre-bent distal end section 
has been exposed and deployed outside the opening of 
the stylet shell, it produces the desired bending of a cor- 
responding section of the narrow, channel-equipped 
flexible component, which holds and surrounds the 
stylet unit. This component could e.g. be (as noted 
above) a hollow cable, a catheter or some other kind of 
hollow, elongate instrument with relatively poor stiff- 
ness. 

Since the stylet unit according lo the invention is de- 
signed to stiffen a narrow, flexible component (into 
which the stylet unit is inserted) and bend a distal end 
section of this component, the invention's objective can 
also be said to be to provide a stylet unit for maneuvering 
a distal end section of a narrow, flexible component with 
an internal channel When the component in question is 
a hollow electrode cable, intended for a heart stimulator 
or pacemaker, an object of the invention is also to offer 
a stylet unit with which it becomes possible to manipu- 
late the distal end section of the electrode cable during 
implantation in the desired manner, i.e. from a virtually 
straight shape to a curved shape, the end section then 
being J-shapcd. 

As the aforementioned documGnts, which elucidate 
the prior art as regards stylet units, show, a typical stylet 
unit is made of thin-walled tubrig and a pre-shaped 
stylet wire running inside the tube When the stylet wire 
is moved in relation to the tube (with some kind of control 
mechanism), its exposed, pre-bent end section outside 
the end of the tube can be used to impart different 
shapes to surrounding electrode cable. The internal 
stylet in this known, typical stylet unit is usually made of 
stainless steel with a linear relationship between elon- 
gation and tension up to a maximum elongation of e.g. 
3%. When the internal stylet's pre-bent, distal end sec- 
tion IS retracted into the tubular stylet shell, the distal 
end section of the shell will acquire a lateral bulge be- 
cause of the bending moment with which the succes- 
sively retracted pre-bent end section exerts on the shell 
as the stylet wire is forced to straighten during retraction 
into the tubular shell. 

As the above shows, however, keeping the stylet 
unit reasonably straight, even when the internal stylet's 
pre-bent distal end section has been fully retracted into 
the stylet shell, is very desirable. In practice, however, 
this desirable resall cannot be achieved with the use of 
an internal stylet normally made of stainless steel, since 
straightening the internal stylet's pre-bent distal end 
section generates heavy flexural stress in the internal 
stylet, even when the magnitude of stretching is only 
.2r3%, as IS. attained -even when there is a limited- 
"straighlening" of the internal stylet's pre-bent end sec- 
tion The flexural stress, generated in the internal stylet 
when it is forced lo straighten, imposes internal flexural 
stress, generated by the stylet, on the surrounding tu- 
bular stylet shell. 



So an internal stylet made of stainless steel is not 
suitable in this context, since it subjects the surrounding 
tubular stylet shell to a bending moment so large that 
bulging of the stylet shell's end section cannot be avoid- 

5 ed, even when the stylet only straightens to a modest 
degree. One essential objective of the present invention 
is therefore to select a malenal. other than stainless 
steel, which does not lead to inappropriately large flex- 
ural stress in the internal stylet wire, even when the 

10 stylet wire is exposed to maximum stretching exceeding 
the 3% value cited above for stainless steel. 

An additional object of the invention is (as suggest- 
ed above) to achieve a stylet unit whose internal stylet 
is able to bend a surrounding, hollow electrode cable 

^5 enough for the distal end of the cable to assume a pro- 
nounced J shape or fish hook shape when all of the pre- 
bent distal end section of the stylet unit's internal stylet 
wire has been deployed outside the opening of the stylet 
shell. In order to achieve such a pronounced J shape 

^0 for the end section of such a hollow electrode cable, into 
which the stylet unit according to the invention has been 
inserted, a stylet unit is required which is devised so the 
internal stylet wire is able to exert the largest possible 
bending moment on the surrounding stylet shell - and 

25 accordingly on surrounding electrode cable - even in the 
area in which the stylet shell's and the electrode cable's 
J-shaped bending begins. 

The design problems related to the aforementioned 
objectives are solved according to the present invention 

30 primarily when the stylet unit of the aforementioned kind 
displays the distinguishing features set forth in patent 
claim 1. 

Preferred embodiments and refinements of the 
stylet unit according to the invention can also display the 
35 distinguishing features set forth in the dependent patent 
claims. 

The main distinctive feature of the stylet unit accord- 
ing to the invention is that the internal stylet's pre-bent 
distal end section is made at least in part of a shape 

40 memory alloy (memory metal) and comprises a stylet 
section whose radius of curvature varies longitudinally 
All of the internal stylet's pre-bent distal end section 
can be suitably made from shape memory alloy. From 
the fabrication point of view, it may be desirable for the 

45 stylet to be made entirely from shape memory alloy, not 
just its pre-bent distal end section. 

For the internal stylet wire with its pre-bent distal 
end section to subject the tubular, surrounding stylet 
shell to a maximum bending moment right from the start 

^0 of the radius of curvature, the stylet's pre-bent distal end 
section is preferably pre-bent with a radius of curvature 
whose magnitude increases longitudinally in the stylet 

- section outtowards its Irec end This means that internal- 
stylet's pre-bent distal end section must have its maxi- 

55 mum curvature (i e. its smallest radius of curvature) at 
the start of the pre-bent end section and then display 
decreasing cun/ature (i e an increasing radius of cur- 
vature) out towards the stylet section's tree end 
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When ihe internal stylet wire's pre-bent distal end 
seclion is partially or wholly made of stiape memory al- 
loy or memory metal, far more efficient use of material 
\s possible than is possible with conventional stainless 
steel since shape memory alloy (memory metal) ena- 
bles Ihe stylet's pre-bent distal end section to withstand 
maximum stretching up to e.g. 8%, when this end is re- 
tracted into the stylet shell, without the flexural stress 
caused by the stylet's straightening reaching values so 
high that the surrounding shell is forced to bulge laterally 
when the internal stylet's pre-bent end section is fully 
retracted into the stylet shell and, accordingly, fully 
straightened 

The use ot a shape memory alloy in the stylet's pre- 
bent distal end section therefore makes it possible to 
use stylet material more efficiently than is the case when 
conventional stainless steel is employed. A memory 
metal (shape memory alloy) is then selected which dis- 
plays psGudoelasticity in the temperature range antici- 
pated for itio stylei unit. The fact that the memory metal 
displays pseudoelasttcity means that the metal can be 
delormcd very considerably without any residual defor- 
mation after load relief. 

An internal stylet wire made of memory metal there 
fore achieves the desired result that the internal stylet 
with lis pro-bent distal end section acts on the surround- 
ing stylet shell with a considerably lower bending mo- 
ment when the stylet has been completely retracted into 
the shell than would be the case with the use of an in- 
terna! styloi wire made of stainless steel. 

When memory metal or shape memory alloy is used 
in the internal stylet's pre-bent distal end section, how- 
ever, it must be remembered that this type of material 
has a much poorer ability to store energy than stainless 
steel But this shortcoming can be overcome according 
to the invcnlion when the interna! stylet's pre-bent distal 
end section is devised so it exerts, when "straightened 
out", a bending moment on the stylet shell which is an 
appropriate function of the stylet's radius of curvature. 
This is achieved when the part of the stylet's pre-bent 
distal end section which is made of shape memory alloy, 
has a radius ol curvature which varies longitudinally in 
the stylet. This is preferably attained when the memory 
metal stylet section is pre-bent with a radius of curvature 
whose magnitude increases longitudinaify In the end 
seclion out towards the section's free end. One such ra- 
dius of curvature is obtained e g. when the stylet's pre- 
bent distal end seclion has a spiral shape, such as a 
hyperbolic oi logarithmic spiral. 

The memory metal or shape memory alloy used 
here is appropriately a nickel -titanium alloy, such as 
"Nitinol". which displays pseudoelasticity, at least in the 
..A5°.:45° C temperature, range 

As examples of the dimensions of the internal stylet 
wire and the attendant stylet shell (in a stylet unit for an 
electrode cable) can be noted that a stylet wire diameter 
of about 0.20-0 25 mm may be appropriate when the 
diameter of Ihe shell is 0 30-0.45 mm. 



In order to insure that the relative movement be- 
tween the internal stylet wire and the surrounding shell 
can be achieved without problems, with appropriate fric- 
tion resistance, the gap. or tolerance, between these in- 
5 teracting components should appropriately amounl to at 
least 0.02 mm. 

Description of drawings 

10 The invention will now be exemplified, described 
and explained in greater detail, referring to the attached 
drawings which display, in addition to an example of a 
known stylet unit, different aspects of the stylet unit and 
choice of material according to the invention. Thus: 

75 

FIG. 1 schematically shows the parts of a known 
stylet unit in which the internal stylet's pre-bent dis- 
tal end section is deployed outside the opening of 
the stylet shell; 

20 FIG 2 shows the stylet unit depicted in FIG. 1 when 
the internal stylet's pre-bent distal end section is 
completely retracted into and surrounded by the tu- 
bular stylet shell's distal end section; 
FIG . 3 shows stress-strain curves for stainless steel 

25 and memory metal respectively; 

FIG. 4 shows the bent, distal end section of an elec- 
trode cable bent by means of a stylet unit; 
FIG. 5 shows the distribution of bending moment for 
the bent electrode cable section shown in FIG. 4; 

30 and 

FIG. 6 schematically depicts a stylet unit according 
to the invention when the internal stylet's pre-curved 
distal end section is completely outside the stylet 
shell's opening 

35 

The preferred embodiment 

FIGS. 1 -2 schematically depict a distal end area of 
a known stylet unit 2, consisting of a double stylet design 

40 with a flexible, tubular stylet shell 4 and an internal stylet 
6 which is moveable inside the shell's 4 channel. The 
distal end of the stylet shell 1 4 is designated 8, the prox- 
imal end of the shell is designated 10 and the proximal 
end of the stylet is designated 12. As shown in FIG. 1, 

45 the internal stylet 6 has a pre-bent distal end section 14 
which, in the depicted example, mainly consists of a 
semicircular section with a radius of curvature and a 
short, straight sty lei end section 16 with a stop ball 18 
to prevent the end section 1 4 from being unintentionally 

50 retracted too far into the stylet shell 4 and to minimize 
the risk of the stylet end section 1 6 penetrating the wall 
of a surrounding electrode (not shown) 

When. the stylet unit 2 has been completely intro- 
duced into such a longitudinally hollow electrode cable 

55 (not shown), the pre-bent distal end section 1 4 in its ex- 
posed position induces the electrode cable's distal end 
section to assume a shape, as shown in FIG. 4 

FIG. 2 shows a section of the stylet unit 2 when the 
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inlernal stylet's 6 pre-bent distal end section 14 has 
heon fully retracted into the stylet shell's 4 end section, 
causing the stop ball 18 to press against the opening at 
the tubular stylet shell's distal end 8. With semicircular 
shape for the stylet's distal end section 1 4 shown in FIG. 
1 . there is attendant lateral bulging or bending of the 
slylcl shell's end section 4 - after the entire length of this 
end section has been retracted into and is enclosed in 
the s:ylcl shell - whereby the shell end 8 will have a lat- 
ofrtltv pfojccting position corresponding to a lateral de- 
vi.iticn L tiOfTi the longitudinal axis A of the stylet unit's 
v.it-iKjt ii ti.buiar stylet shell 4. shown to the left in FIGS. 

f'rict .ill Stylet units shown in FIGS 1-2 are made 
Gi t\u)[ri\ ic ol stainless steel, whose stress-strain 
CLfvc IS shown in FIG. 3 in which it is designated 20. In 
the di.iqiHfn in HIG. 3 the horizontal G axis designates 
the Current rnnicriars elongation expressed as a per- 
ceni whcf CHS the vertical axisa axis designates the ma- 
tciiHlb i3lfc:.b c y expressed in Mpa. 

Wlicn Itio inlufnal stylet's 6 pre-bent distal end sec- 
tion 14 IS (clf^ctcd into the stylet shell 4. the stylet shell 
CHuscs iho ci^d section 14 to partially straighten, since 
Ihc ohcll 4 iG more resistant to bending than the stylet 
Gcctton 14 However the shell is unable to straighten 
out the ctylol sociion 14 completely, while retaining the 
onlifcly straight shape shown in FIG. 1. and the shell 4 
itsoU Hcquifcs the bulge shown in FIG. 2. This bulging 
IS caused by the bending moment exerted by the par- 
hnlly sIrHiQhionod stylet end section 1 4 on the surround- 
ing part of the stylet shell 4. The lateral bulging of the 
Stylet shell's 4 end section shown in FIG. 2 generates 
risG to the ficxural stress in the material in the tubular 
slylcl shell The curve 20 in FIG. 3 illustrates the rela- 
lionship between stress and strain for stainless steel of 
the kind used lor both the internal stylet and the sur- 
rounding slylcl shell in a known stylet unit of the kind 
shown in FIGS 1-2. So ficxural loading according to 
FIG. 2 goncralcs very considerable flexural stress in the 
stylet shell 4 even when elongation only amounts to 
about 3% 

When Ihc stylet unit 2 has been inserted into a hol- 
low electrode cable 22 of the kind schematically depict- 
ed in FIG. 4 and when the stylet shell 4 and internal stylet 
6 have been set to the position shown in FIG. 1 , the hol- 
low electrode cable 22 will have a curved distal end sec- 
lion 24 with the approximate shape shown in FIG. 4. In 
FIG. 4 an electiode conldcl head ofi the fiee end of the 
cable 22 has been designated 26 and foui adjacent fins 
are designated 28. 

If elementary beam bending theory is considered, 
it will be readily understood the cable is subjected to its 
.m_aximum_bcndtng.mojricnt_at aboulJhc section line. Xr. 
X in FIG 4 for the electrode cable's 22 end section to 
assume the curved shape shown in FIG. 4. This means 
that the exposed, pre-beni distal end section 14 of the 
style! unit inserted into the cable must exert its maximum 
bending moment on the surrounding electrode cable at 



the beginning of its pre-bent distal end section, about at 
the section line X-X in FIG 1 

The problem is then the aim at an internal stylet, 
whose pre-bent section 1 4 (in the position shown in FIG. 

5 1 ) is to induce the electrode cable 22 to achieve a max- 
imum bending moment at the section line X-X and (in 
the position shown in FIG. 2) without subjecting the sur- 
rounding stylet shell to a bending moment so great that 
the shell bulges into a shape like the one shown in FIG. 

10 2. Instead it is desirable for the internal stylet 6, in the 
position shown in FIG. 2. to be largely incapable of bend- 
ing the surrounding stylet shell 4 which should remain 
virtually straight even when the internal stylet 6 is fully 
retracted. However, these two desirable properties for 

'5 the internal stylet are contradictory and cannot be suc- 
cessfully realized with a conventional stylet unit using a 
stylet made of stainless steel. 

In order to achieve the said desirable properties for 
the inlernal stylet, the steel must be replaced with a ma- 

20 terial which is capable of withstanding much greater 
flexural stress and, accordingly, elongation (without be- 
ing a plastic). It must also simultaneously generate 
much lower flexural stress when elongation is much 
greater 

25 As the general section of the above description 
shows, the problems can be effectively solved with a 
stylet unit in which the stylet's pre-bent distal end section 
is made wholly or partially of a shape memory alloy or 
memory metal at the same time as the end section has 

30 a varying radius of curvature. 

FIG. 3 shows with bold contours the stress-strain 
characteristics for an appropriate shape memory alloy 
in this context. The curve 30 illustrates the e-a relation- 
ship when the load successively increases, whereas the 

35 tracing 32 shows the corresponding relationships when 
the load is successively reduced. FIG. 3 clearly shows 
that fabricating the internal stylet from an appropnate 
shape memory alloy or memory metal makes it possible 
to utilize the stylet material much better than when steel 

■fo is used, since much greater elongation (e.g. 87o) is pos- 
sible without strain approaching the strain achieved with 
steel when elongation only amounts to 3%. So the major 
advantage of an internal stylet made of shape memory 
metal or alloy is that the stylet will act on the surrounding 

45 stylet shell with a much lower bending nr)oment (than if 
the stylet were made of stainless steel) when the stylet 
has been retracted back into the shell, corresponding to 
Ihe situation depicted in FIG. 2. In order (o simultane- 
ously achieve an inlernal stylet wire which is capable of 

50 exerting the bending moment illustrated in FIGS. 4-5 on 
a surrounding electrode cable, the stylet's pre-bent dis- 
tal end section must simultaneously be devised to be 

able to store the energy nccdcd-to produce the desired - 

curvature of the electrode cable According to the inven- 

55 lion, this is achieved when the stylet's pre-bent distal 
end section has at least one stylet section whose radius 
of curvature varies in the section's longitudinal direction 
FIG. 6 shows an example of a stylet unit 40 accord- 
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ing \o the invention. This stylet unit 40 comprises a flex- 
ible, tubular stylet shell 42 and a displaceable internal 
stylet 44 Inside the shell's channel, with a pre-bent dis- 
tal end section 46 made ot a shape memory metal or 
alloy and whose radius of curvature p (1) increases in 
the section's longitudinal section 1 out towards the free 
end 48 of the stylet section. 

The pre-bent distal stylet wire section 46 is shown 
in FIG 6 in the form of a spiral-shaped, pre-bent distal 
end section. 

So with a stylet unit 40 according to the invention, 
the bending moment M exerted by the internal stylet's 
44 pre-bent distal end section 46 on the stylet shell 42 
and hereby also on a surrounding electrode cable's 22 
end section 24, will be a function of the stylet's radius of 
curvature p (1 ), i.e. tyi-f[p (1 )]. In this manner, the inter- 
nal stylet 44 is able to bend, using its exposed pre-bent 
end section 46. the surrounding electrode cable 22 into 
the J shape shown in FIG. 4 without acting on the stylet 
shell (in its retracted position corresponding to the situ- 
ation depicted in FIG. 2) as heavily as would have been 
the case with a conventional stylet unit using an internal 
stylet made of stainless steel. 

Finally, it should be noted that the pre-bent end sec- 
tion's 46 projection from and retraction into the stylet 
shell 42 Is achieved in practice with a manipulation and 
holding device (not shown) arranged at the proximal end 
10 of the shell 42 In practice, retraction of the internal 
stylet's 44 pre-bent end section 46 into the stylet shell 
42 is appropriately achieved when the shell 42 is moved 
in relation to the stylet 44 towards the stylet section's 46 
free end 48. 



lion out towards the section's free end (48). 

3. A stylet unit according to claim 1 or 2, character- 
ized in that the entire internal stylet (44) is made of 

5 shape memory alloy. 

4. A stylet unit according to claim 2 or 3, character- 
ized in that the internal stylet's (44) pre-bent distal 
end section (46) has a shape approximating a spi- 

^0 ral, e.g. a hyperbolic or logarithmic spiral. 

5- A stylet unit according to any of the preceding 
claims, characterized in that the shape memory al- 
loy is a nickel-titanium alloy, such as "Nitlnol", and 
^5 displays pseudoelasticily at least in the 1 5° - 45** G 
temperature range. 
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Claims 35 

1 . A stylet unit (40) which can be inserted into a flexible 
component, such as a hollow electrode cable, a 
catheter or some other tubular instrument, with a 
narrow, internal longitudinal channel, to stiffen the to 
flexible component and bend a distal end section 
thereof, said stylet unit being a double stylet com- 
bination comprising a flexible, tubular stylet shell 
(42) and an internal stylet (44). displaceably ar- 
ranged inside the shell's channel, with a pre-bent 45 
distal end section (46) which can be set to a retract- 
ed internal position inside the stylet shell or to an 
exposed, external position outside the shell, char- 
acterized in that the internal stylet's (44) pre-bent 
distal end section (46) is made at least in part of so 
shape memory alloy and has a stylet section whose 
radius of curvature (p (1 )) varies longitudinally (1). 



2. A stylet unit according to claim 1 , characterized in 
that the internal stylet's (44) pre-bent distal end sec- 55 
tion (46) is made wholly of shape memory alloy and 
is pre-bent with a radius of curvature (p (1 )) whose 
magnitude increases longitudinally (1) in the sec- 
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